10/591189 



PATENT 

ATTORNEY DOCKET NO. 06101957 

MPSRec'dPCT/PfQ 3 0 AUG 



2006 



SUBSTITUTE SPECIFICATION (WITH ABSTRACT) 



10/ 591 1 89 

PATENT 

ATTORNEY DOCKET NO- 06101957 

WSte'dPGT/PTO 3 0 AUG 200? 

TITLE OF THE INVENTION 
Delivery Unit 
BACKGROUND OF THE INVENTION 

The subject of the invention is a delivery unit, with a baffle, with a fuel 
pump arranged therein and with a radial-onflow filter which is arranged on the 
bottom of the baffle and which is formed by shaped elements projecting axially 
from the bottom of the baffle, so that an axially running gap is formed in each case 
between two adjacent shaped elements in each case, and which surrounds an inlet 
port arranged in the bottom of the baffle. The delivery unit serves for delivering 
fuel out of the fuel tank to an internal combustion engine of a motor vehicle. 

It is known to use delivery units of this type in fuel tanks. Impurities 
contained in the fuel may enter the fuel pump and damage this. In order to protect 
the fuel pump against these impurities, the fuel sucked in by the fuel pump is 
filtered. For this purpose, the fuel pump is preceded by a coarse filter, so that the 
particles, which could lead to damage to the fuel pump, are kept away from the 
suction-intake region of the fuel pump. 

In addition to various forms of filter construction which are additionally 
mounted as separate parts on the baffle, it is known to arrange a filter crown on the 
bottom of the baffle. The filter crown is formed by shaped portions provided on the 
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bottom of the baffle. These shaped portions are arranged at a distance from one 
another and serve at the same time as a standing surface for the baffle. When the 
baffle stands on the bottom of the fuel tank, the shaped portions form a filter of the 
radial-onflow type with axially running gaps. The inlet port, through which the 
prefiltered fuel enters the baffle, is located within this crown of shaped portions. 
The width of the axially running gaps is in this case a measure of the degree of 
filtering of the gap filter. The disadvantage of this device is that, due to the small 
width of the axially running gaps, the throughflow cross section for the fuel 
flowing to the inlet port is reduced. In order to ensure a sufficient supply of fuel to 
the suction-intake port, a specific throughflow cross section should not be 
undershot. Consequently, the gap width selected cannot be as small as desired, and 
therefore the degree of filtering of the gap filter is limited. 

The object on which the present invention is based is, therefore, to provide a 
delivery unit with a filter which both provides sufficient fuel for the suction-intake 
port and possesses a high degree of filtering. 

BRIEF DESCRIPTION OF THE INVENTION 

The object is achieved, according to the invention, in that at least one region 
for throughflow is arranged perpendicularly to the gaps and perpendicularly to the 
throughflow direction, and in that the at least one region connects at least two 
adjacent gaps. 
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By further regions for throughflow being arranged, further areas for the filter 
onflow are afforded. The enlargement of the onflow area makes it possible to have 
either a larger throughflow cross section of the filter or, if the throughflow cross 
section remains the same, a reduction in size of the gaps and of the regions 
arranged perpendicularly thereto. The reduction in size of the gaps and regions has 
the advantage that smaller particles than hitherto are retained, thus leading to an 
increase in the degree of filtering. 

The regions for throughflow can be produced at low outlay and therefore 
cost-effectively when at least one, preferably three, standing elements with a 
greater axial length than the shaped elements are arranged on the bottom of the 
baffle, so that the baffle sits with the standing elements on the tank bottom. The 
difference in the axial length of the standing elements and of the shaped elements 
determines the distance of the shaped elements from the tank bottom, thus resulting 
in the regions for throughflow. 

In a further advantageous refinement, additional standing elements for 
providing the regions for throughflow can be avoided if the shaped elements are 
produced with different axial lengths. In this case, it is sufficient to form at least 
one, preferably three, shaped elements with a greater axial length. In the case of a 
large number of shaped elements, 5% to 50% of the shaped elements may also 
have a greater axial length. These shaped elements sit on the tank bottom, whereas 
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the other shaped elements are arranged at a distance from the tank bottom, so that 
the regions for throughflow are formed between the end faces of the axially shorter 
shaped elements and the tank bottom. 

An increase in the degree of filtering can be achieved in a simple way by the 
shaped elements being arranged with respect to the throughflow direction in a 
plurality of rows lying one behind the other. Arranging the shaped elements in 
successive rows so as to be offset in the throughflow direction causes a labyrinth 
formation, with the result that the degree of filtering can likewise be improved. 

A selective filter is obtained by shaped elements of equal axial length being 
arranged in a row. In this case, it is advantageous if the shaped elements of the 
radially outer row possess a smaller axial length than the shaped elements of the 
radially inner rows. 

In a further refinement, the degree of filtering can be influenced in that the 
gaps located between the shaped elements are designed differently in their length 
and width. 

A simple configuration of the shaped elements allows arrangement in 
segments on the bottom of the baffle. Since the configuration of the shaped 
elements determines the degree of filtering, there is a further advantage in that the 
delivery unit can be adapted to the corresponding conditions of use solely as a 
result of a deliberate selection of suitable segments in terms of the degree of 
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filtering. Particularly in delivery units with baffles produced by the injection 
molding method, this refinement makes it possible to exchange the segments, 
while the baffle can be preserved, unchanged. The exchange of the segments can 
be implemented, for example, by means of corresponding inserts in the injection 
molding dies. 

In a development of the invention, adaptation to different conditions of use 
is facilitated if the segments are connected releasably to the baffle, preferably by 
means of latching or plug connections. Moreover, a releasable connection of the 
segments to the baffle makes it possible to exchange the segments, particularly in 
the event of the wear or clogging of the filter. 

A weakening of the degree of filtering is avoided if the distance between two 
adjacent segments is no greater than the distance of the shaped elements from one 
another. 

According to the arrangement of the shaped elements in a plurality of rows 
with respect to the throughflow direction, on a segment the shaped elements may 
be arranged in one or more rows in each case on one segment or on a plurality of 
segments, the segments likewise being arranged in a plurality of rows in the 
throughflow direction. 

On account of the improved degree of filtering, the filter no longer has to be 
arranged solely at the radially outer end of the baffle bottom. Thus, the invention 
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makes it possible for the shaped elements to be arranged directly in the region of 
the inlet port. 

In addition to a circular design, the filter may also be of star-shaped design 
or be designed as a polygon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described in more detail with reference to a plurality of 
exemplary embodiments. In the drawing: 
Fig. 1 shows a fuel tank with a delivery unit, 

Fig. 2 shows a perspective illustration of the baffle of the delivery unit according to 
figure 1, 

Fig. 3 shows a second embodiment of a baffle in an enlarged illustration. 

DETAILED DESCRIPTION OF THE INVENTION 

The fuel tank 1 illustrated in figure 1 contains a delivery unit 2. The delivery 
unit 2 is inserted into a port 3 of the fuel tank 1, a flange 4 closing the port 3 in the 
fuel tank 1 . 

The delivery unit 2 comprises a baffle 5 for receiving fuel and a fuel pump 
6, arranged therein, which delivers fuel to an internal combustion engine, not 
illustrated, of the motor vehicle. Furthermore, it is conceivable also to use the 
baffle 5 in a suction-intake unit in which the fuel pump is arranged outside the 
baffle. 



1357220 06101957 



6 



Standing elements 8, with which the baffle 5 sits on the tank bottom 9, are 
shaped on the bottom 7 of the baffle 5. Shaped elements 10 likewise formed on the 
bottom 7 of the baffle 5 are arranged at distances from one another such that two 
adjacent shaped elements 10 in each case enclose a gap 1 1. A smaller axial extent 
of the shaped elements 10 with respect to the standing elements 8 causes the 
formation of regions 12 between the shaped elements 10 and the tank bottom 9, so 
that fuel can flow through the gaps 1 1 in the regions 12. The selected gaps 1 1 and 
regions 12 are in this case so small that particles contained in the fuel are retained 
by the shaped elements 10. 

Figure 2 shows a top view of the bottom 7 of the baffle 5 from figure 1 . The 
bottom 7 possesses an inlet port 13 through which fuel passes out of the fuel tank 1 
into the baffle 5. The inlet port 13 is provided with spacers 14 which possess the 
same axial length as the standing elements 8. The inlet port 13 is surrounded by 
shaped elements 10 which are shaped in one piece on the bottom 7 of the baffle 5. 
Owing to the distance of the shaped elements 10 from one another, axially running 
gaps 1 1 are formed between these. Moreover, the smaller axial extent of the shaped 
elements 10 with respect to the standing elements 8 causes the formation of regions 
12 between the end faces 16 of the shaped elements 10 and the tank bottom 9, each 
region 12 in each case connecting two of the axially running gaps 11. The fuel 
located in the tank 1 can thus pass through the gaps 1 1 and the regions 12 to the 
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inlet port 13. Particles contained in the fuel are kept away from the inlet port 13 by 
the shaped elements 10. Owing to a corresponding configuration of the axial extent 
of the shaped elements 10 and of the standing elements 8, the axial height of the 
regions 12 and consequently the degree of filtering can be set in a deliberate way. 
To increase the degree of filtering, the shaped elements 8 are arranged one behind 
the other in two rows in the throughflow direction, a gap 1 1 in the radially outer 
row being followed by a shaped element 8 in the radially inner row, and vice versa. 

Figure 3 shows an enlarged illustration of the inlet port 13 in the bottom 7 of 
the baffle 5. The shaped elements 10 are arranged in four segments 15 around the 
inlet port 13. The segments 15 may be connected to the baffle 5 both in one piece 
and releasably by means of a latching or plug connection. So as not to lower the 
filter action, the distances 16 between the segments 15 correspond essentially to 
the widths of the gaps 1 1 . 

In contrast to figure 2, the shaped elements 10 according to figure 3 are 
arranged asymmetrically. The gaps 11a, lib formed between two shaped elements 
10 vary in their length and width. The shaped elements 10 possess a smaller axial 
extent x than the standing elements 8 (y) which sit on the tank bottom, not 
illustrated. Owing to this difference in axial extent, regions 12 are formed between 
the tank bottom 9 and the end faces 16 of the shaped elements 10, fuel flowing 
through said regions and also through the gaps 1 1 to the inlet port 13. 
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